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INTRODUCTION
Langerhans cell histiocytosis (LCH) is diagnosed by the
presence of the S100 protein-positive cells and Birbeck
granules in ultrastructural examination [1, 2]. LCH can
be localized or disseminated [2]. Although the associa-
tion between LCH and lymphoid malignancies has been
reported, simultaneous LCH and B-lineage lymphoma in
the bone marrow is a rare finding. In this case report,
we introduce three cases of concurrent LCH and B-lin-
eage lymphoid cell infiltrations and/or nodules in the bone
marrow.
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We present three cases of concurrent Langerhans cell histiocytosis (LCH) and B-lineage lymphoid
cell infiltrations and/or nodules in the bone marrow. The first patient was a 25-month-old boy who
presented with LCH on the right shoulder and multiple osteolytic lesions. Bone marrow biopsy showed
the presence of LCH and two large lymphoid nodules of B-lineage, which were located in the para-
trabecular region. Both LCH and the lymphoid nodules resolved after treatment with prednisone,
vinblastine, methotrexate, and cyclophosphamide. The second patient was a 7-month-old girl who
presented with LCH in the scalp and bone marrow. In spite of the treatment, a follow-up bone mar-
row analysis performed after 16 months showed LCH and increased B-lineage lymphoid cells in
the interstitial area. The third patient was a 26-month-old girl, and imaging studies revealed reddish
skin lesions and multiple osteolytic lesions. Skin biopsy and bone marrow biopsy did not show the
presence of LCH; however, we initiated the treatment on the basis of the results of imaging studies.
The follow-up study after 6 months showed the presence of LCH and large, patchy infiltration of B-
lymphoid cells. We report three rare cases of concurrent bone marrow involvement of LCH and B-
lineage lymphoid proliferation, which strongly suggest lymphoid malignancy. Further, clonal changes
should be studied to elucidate the common pathogenic mechanism between the two diseases. (Kore-
an J Lab Med 2009;29:402-5)
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CASE REPORT
1. Case 1
A 25-month-old boy presented with a 1 yr history of
torticollis (deviation of the head to the left side) and
erythematous papular rash at multiple sites, including the
scalp, bilateral postauricular area, right external meatus,
anterior side of the neck, bilateral inguinal area, scrotum,
and right axilla. The complete blood count was within the
normal range (white blood cells, 8.3×109/L; hemoglobin,
11.1 g/dL; and platelets, 511×109/L). Magnetic resonance
imaging revealed multiple lymph node enlargements with
soft tissue mass on the right shoulder. Plain radiographic
images showed multiple round osteolytic lesions in the
skull and mid-shaft of the left femur. Bone scans showed
multiple bony metastases in the skull, right scapula, right
clavicle, and upper T spines. The microscopic findings of
the biopsy specimen of the right shoulder mass were sim-
ilar to those of the LCH specimen; electron microscopic
examination showed round to oval shaped plump cells with
oval or irregular nuclei with heterochromatin and promi-
nent nucleoli and Birbeck granules in the cytoplasm. The
biopsy specimen was S100- and cluster of differentiation 1a
(CD1a)-positive in immunohistochemical staining. Bone
marrow aspiration for both tibia did not reveal any spe-
cific findings. The bone marrow biopsy section of left tibia
showed diffuse epithelioid infiltration that was positive
for CD68, CD45, S100, and vimentin (Fig. 1A). In the inter-
stitial area, the number of CD20-positive cells was slightly
high and scattered. The lesion was negative for CD3, epi-
thelial membrane antigen (EMA), CD1a, and CD15. The
bone marrow biopsy section of right tibia showed two ex-
tremely large lymphoid nodules, three large nodules, and
perinodular granulomatous lesions. These nodules were
positive for CD45 and CD20 (Fig. 1B), and the perinodu-
lar lymphoid cells were CD3-positive. Both lymphoid nod-
ules showed negative staining for vimentin, EMA, S100,
CD68, CD10, CD1a, and CD15. After treatment with pred-
nisone, vinblastine, methotrexate, and cyclophosphamide
for 7 months, the lymphoid nodules with perinodular gran-
uloma and epithelioid infiltration were not present in the
bone marrow. The patient is currently asymptomatic, and
all the lesions have been resolved.
2. Case 2
A 7-month-old girl presented with a 5 month history of
multiple reddish skin lesions on the scalp and both inguinal
areas and a 1 month history of recurrent and unresolved
fever. She had severe anemia and thrombocytopenia (white
blood cells, 2.99×109/L; hemoglobin, 3.1 g/dL; and pla-
telets, 26×109/L). Abdominal sonography showed marked
splenomegaly. Other imaging studies showed non-spe-
A B
Fig. 1. Langerhans cell histiocytosis and multiple large cluster of differentiation 20 (CD20)-positive, B-lineage lymphoid nodules in the bone
marrow of patient 1. (A) The left bone marrow biopsy section shows diffuse S100-positive epithelioid infiltration (×100). (B) The right bone
marrow biopsy section shows two extremely large lymphoid nodules and three large CD20-positive nodules (×40).
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cific findings without any osteolytic lesions. The specimen
from the scalp was positive for S100 and CD1a. Bone mar-
row aspiration of both tibia did not reveal any notable
findings. In the right bone marrow biopsy section, a few
CD1- and S100-positive histiocytes with abundant cyto-
plasm were observed in the interstitial area. The left bone
marrow section did not show any remarkable findings.
Induction chemotherapy was initiated with prednisone,
vinblastine, methotrexate, and cyclophosphamide. LCH
was not present in the follow-up bone marrow studies
conducted after 3 and 7 months. In spite of maintenance
therapy, the patient showed anemia and thrombocytope-
nia. The follow-up bone marrow study after 9 months
showed increased number of CD1a- and S100-positive cells
(Fig. 2A) and interstitial infiltration of CD79a- and CD20-
positive cells (Fig. 2B). Currently, the patient is under-
going a repetition of her initial treatment regimen.
3. Case 3
A 26-month-old girl presented with a 6 week history of
neck stiffness. The complete blood count was within the
normal range (white blood cells, 8.56×109/L; hemoglobin,
10.4 g/dL; and platelets, 436×109/L). Plain radiographs
of the spine showed multiple osteolytic lesions and mag-
netic resonance imaging showed a paravertebral soft tis-
A B
Fig. 2. Langerhans cell histiocytosis and interstitially scattered cluster of differentiation 20 (CD20)-positive B-lymphoid cells in the bone
marrow of patient 2. (A) The left bone marrow biopsy section showed increased number of S100-positive cells (×200). (B) The right bone
marrow biopsy section showed interstitial infiltration of CD20-positive cells (×200).
A B
Fig. 3. Langerhans cell histiocytosis and cluster of differentiation 20 (CD20)-positive B-lymphoid cell infiltration in the bone marrow of patient
3. (A) The left bone marrow biopsy section showed increased number of S100-positive cells (×200). (B) The left bone marrow biopsy
section showed large, patchy infiltration of CD20-positive cells (×100).
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sue mass invading the cervical-thoracic-lumbar (CTL)
spine, indicating LCH. Biopsy of the skin (unknown site)
and iliac bone did not yield any remarkable results. LCH
was not present in the bone marrow. Induction chemo-
therapy was initiated with prednisone, vinblastine, me-
thotrexate, and cyclophosphamide on the basis of the
results of imaging studies. In a follow-up study performed
after 6 months, the bone marrow samples from both sides
showed increased number of CD1a-, S100-, CD68-,
CD14-, and vimentin-positive cells (Fig. 3A). In the left
biopsy section, CD20-positive cells were present in a large,
patchy infiltration pattern (Fig. 3B). The patient is cur-
rently receiving treatment with prednisone, vinblastin,
methotrexate, and cyclophosphamide.
DISCUSSION
The diagnosis of LCH is based on the detection of the
S100 protein-positive immunophenotype and/or the pres-
ence of Birbeck granules in the electron microscopy sam-
ples [1, 2]. Langerhans cells are also positive for CD1a,
vimentin, CD68, and human leucocyte antigen (HLA)-DR.
CD45 expression is low, and B- and T-cell lineage mark-
ers are absent [2].
The association between LCH and other neoplasms,
including leukemia and lymphoma, has been reported;
however, the biological basis for this association remains
to be clarified. LCH may precede, occur with, or follow
the lymphoma [1]. An association between LCH and T-
lymphoblastic leukemia was confirmed by the elucida-
tion of the rearrangement of the T-cell receptor gene
[3]. Few reports indicate the association between LCH
and B-lineage lymphomas. The association between LCH
and Hodgkin’s disease involving nasopharynx and breast
and that between LCH and mucosa-associated lymphoid
tissue (MALT) lymphoma in thyroid gland has also been
reported [1, 4]. However, concurrent bone marrow involve-
ment of LCH and B-lineage lymphoma has not been re-
ported thus far.
We were unable to prove the clonality of the B-lym-
phoid cell proliferation due to the unavailability of appro-
priate samples for additional tests, including convention-
al G-banding, fluorescence in situ hybridization, or im-
munoglobulin heavy chain gene rearrangement. However,
the composition, location, size, and demarcation of the
lymphoid aggregates in the three cases strongly suggest
bone marrow involvement of lymphoma rather than a reac-
tive nodule: 1) the lymphoid nodules in those cases showed
a uniform pattern with a predominance of B-lymphoid
cells; the lymphoid nodules were not composed of a mix-
ture of B- and T-lymphocytes; 2) the size of the lymphoid
nodules was relatively large; 3) the lymphoid nodules were
located in the paratrabecular-endosteal region and not
in central-perivascular region; and 4) the lymphoid nod-
ules were not well defined and demarcated [5].
We presented three rare cases of LCH and B-lineage
lymphoid proliferation, which strongly suggest lymphoma.
Further studies to assess the clonal changes must be per-
formed to elucidate the pathogenic mechanism between
the two diseases.
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